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portrait orientation. The device also has a screen unit
with a longer length dimension and a shorter width di-
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two degrees of freedom between the base and the screen
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of said screen unit aligned with the length dimension of
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Description

[0001] This specification relates to a portable folding
electronic device.

[0002] Many portable electronic devices have ascreen
unit hinged to a base, with the base supporting a user
interface. With such devices, the screen unit may fold
down so that the screen faces the keys on the base. In
this closed configuration, the screen and keys are shield-
ed. Such folding portable devices (as, for example, a flip
phone) typically have a rectangular configuration with the
hinge at the short side of the base and screen unit. In
consequence, the screen is long and narrow which, at
least for some users, may make reading the screen dif-
ficult.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003]
iments,
[0004] FIG. 1 is a front perspective view of a portable
folding electronic device made in accordance with a first
embodiment,

In the figures which illustrate example embod-

[0005] FIG. 2a is an exploded view of the device of
FIG. 1,
[0006] FIGS. 2b, 2c, and 2d are perspective, top and

front views, respectively, of a portion of the device of FIG.
1,

[0007] FIGS. 3ato 3f are perspective views illustrating
operation of the device of FIG. 1,

[0008] FIG. 4is an exploded view of a portable folding
electronic device made in accordance with a second em-
bodiment, and

[0009] FIGS.5ato5d are perspective views illustrating
operation of the device of FIG. 4.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0010] Inoverview, a portable folding electronic device
has a base with a longer length dimension and a shorter
width dimension and a user interface on one surface.
The user interface may be oriented for use when the base
has a portrait orientation. The device also has a screen
unit with a longer length dimension and a shorter width
dimension and a screen on one surface. A linkage con-
nects the base to the screen unit. The linkage provides
at least two degrees of freedom between the base and
the screen unit such that the screen unit may be moved
to a first position folded onto the base, with the length
dimension of said screen unit aligned with the length di-
mension of the base, and to a second position tilted with
respect to the base, with the length dimension of the
screen unit aligned with the width dimension of the base.
[0011] In an aspect the invention provides a portable
folding electronic device having a user interface and a
screen, comprising: a base having alongerlength dimen-
sion and a shorter width dimension and having a user
interface on one surface; a screen unit having a longer
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length dimension and a shorter width dimension and hav-
ing a screen on one surface; and a linkage connecting
said base to said screen unit through joints providing at
least two degrees of freedom between said base and
said screen unit such that said screen unit may be moved
to a first position folded onto said base with said length
dimension of said screen unit aligned with said length
dimension of said base and to a second position tilted
with respect to said base with said length dimension of
said screen unit aligned with said width dimension of said
base.

[0012] Preferably, said user interface is oriented for
use when said base has a portrait orientation.

[0013] Inanother aspect the invention provides a port-
able folding electronic device having a user interface and
a screen, comprising: a base having a longer length di-
mension and a shorter width dimension and having a
user interface on one surface, said user interface orient-
ed for use when said base has a portrait orientation; a
screen unit having a longer length dimension and a short-
er width dimension and having a screen on one surface;
a linkage connecting said base to said screen unit, said
linkage providing at least one hinge joint and at least one
pivot joint between said base and said screen unit such
that said screen unit may be moved to a first position
folded onto said base with said length dimension of said
screen unit aligned with said length dimension of said
base and to a second position tilted with respect to said
base with said length dimension of said screen unit
aligned with said width dimension of said base.

[0014] In another aspect the invention provides a port-
able device having a user interface and a screen, com-
prising: a base having a longer length dimension and a
shorter width dimension and having a user interface on
one surface; a screen unit having a longer length dimen-
sion and a shorter width dimension and having a screen
on one surface; at least one link arm connecting said
base to said screen through a hinge connection to one
of said base and said screen unit and a pivoting connec-
tion to another of said base and said screen unit such
that said screen unit may be moved to a first position
folded onto said base with said length dimension of said
screen unit aligned with said length dimension of said
base and to a second position tilted with respect to said
base with said length dimension of said screen unit
aligned with said width dimension of said base.

[0015] In another aspect the invention provides a port-
able device having a user interface and a screen, com-
prising: a base having a longer length dimension and a
shorter width dimension and having a user interface on
one surface; a screen unit having a longer length dimen-
sion and a shorter width dimension and having a screen
on one surface; at least one link arm connecting said
base to said screen through joints providing at least two
degrees of freedom between said base and said screen
unit such that said screen unit may be moved to a first
position folded onto said base with said length dimension
of said screen unit aligned with said length dimension of
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said base and to a second position tilted with respect to
said base with said length dimension of said screen unit
aligned with said width dimension of said base.

[0016] Turning to FIGS. 1, 2a, 3a, and 3b, a portable
folding electronic device 10 has a rectangular base 12
and a rectangular screen unit 14. The base has a length
dimension LB which is substantially equal to the length
dimension LS of the screen unit and a width dimension
WB which is substantially equal to the width dimension
WS of the screen unit. The base houses a processor 16
and has keys on its front surface 20 arranged as a key-
board 18 disposed proximate a bottom edge 19 of the
base. As will be apparent, the keyboard 18 is aligned with
the width dimension WB of the base. Thus, the keyboard
is oriented for use when the base has a portrait orienta-
tion. The screen unit has a screen 22 (FIG. 3c) on its
front surface 24 (FIG. 3c).

[0017] Alinkage 30 connects the base 12 to the screen
unit 14 as follows. A hinge wing 32 is mounted to the top
edge 34 of the base proximate one side 36 of the base.
Afirst link arm 40 with an end 42 formed as a hinge wing
is hinged to hinge wing 32 by pivot pin 44 to form a hinge
joint 45. The opposite end 46 of the first link arm 40 is
alsoformed as a hinge wing and hinged to a hinge winged
end 48 of a second link arm 50 by a pivot pin 54 to form
a hinge joint 55. The opposite end 56 of the second link
arm 50 is also formed as a hinge wing and is hinged to
a hinge part top section 58 of a pivot disk 60 by a pivot
pin 64 to form a hinge joint 65.

[0018] The pivotdisk 60 is received for limited rotation-
al movement by a receptor 70 in the back wall 72 of the
screen unit as follows. Turning to FIGS. 2a to 2d, pivot
disk 60 has a top section 62 threaded to a bottom section
66. The assembled pivot disk has a neck 68 with a first
section 74 with a radius R1 and a second section 76 with
a smaller radius R2. Neck section 74 transitions to neck
section 76 at walls 77 which, as will become apparent,
act as limit stops. The receptor 70 is formed by a circular
inward step in the back wall 72 of the screen unit to an
annular ring 78 with a radially inwardly projecting tang
80. During manufacture, the bottom section 66 of the
pivot disk is registered with the annular ring at the interior
side of back wall 72 and the top section 62 of the pivot
disk is then threaded to the bottom section. With this as-
sembly, the top and bottom sections 62, 66 of the pivot
disk sandwich the annular ring 78 which projects inwardly
toward the neck 68 of the pivot disk. During assembly,
the pivot disk is oriented such that the tang 80 projecting
from the annular ring is located at the smaller radius sec-
tion 76 of the neck 68. The pivot disk 60 and receptor 70
thereby form a pivot joint 75 with rotational freedom lim-
ited by the limit stops 77 stopping against tang 80.
[0019] The back wall 72 of the screen unit 14 also has
a V-shaped notch with the notches 82a, 82b of the V-
shape meeting at the receptor 70.

[0020] With this arrangement, the screen unit may be
moved to a first position whereat device 10 assumes the
closed configuration illustrated in FIG. 1. In this configu-
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ration, the screen unit is folded onto the base with the
screen unit lying against the keypad of the base with the
length dimension LS of the screen unit aligned with the
length dimension LB of the base. In this closed configu-
ration, link arms 40 and 50 are aligned and lie in notch
82b.

[0021] Referring to FIGS. 3a to 3f, device 10 may be
unfolded from its stored configuration as follows. The
screen unit 14 may first be pivoted about hinge 45 as
seen in FIG. 3a. Once the screen unit has been pivoted
to a sufficient extent about hinge 45, the screen unit may
be pivoted about hinge 65, as seen in FIG. 3b. Next, the
screen unit may be rotated about pivot joint 75 so that
the length dimension LS of the screen unit becomes
aligned with the width dimension WB of the base. The
screen unit may then be again pivoted about hinge 45 to
a second position tilted with respect to the base with the
bottom wall 86 of the screen unit abutting the front surface
20 of the base, as shown in FIGS. 3c and 3d. The screen
unit may be pivoted about hinge joint 55 to adjust the tilt
of the screen unit. It will be apparent that with the screen
unit at its second position illustrated in FIGS. 3¢ and 3d,
the screen 22 of the screen unit is at the same side of
the device 10 as the keyboard 18. It will also be apparent
that the bottom edge 86 of the screen unit overlies the
front surface 20 of the base between the keyboard 18
and the top edge 34 of the base. With the screen unit 14
in this second position, screen 22 has a landscape ori-
entation while the keyboard 18 has a portrait orientation
on the base. The landscape orientation of the screen may
make the screen easier to read.

[0022] From this second position of the screen unit il-
lustrated in FIGS. 3¢ and 3d, the screen unit may be
moved to a third position. More specifically, as shown in
FIG. 3e, the screen unit may again be rotated about pivot
joint 65 so that its length dimension LS is again aligned
with the length dimension LB of the base. The screen
unit may then be pivoted about hinge joints 45, 55, and
65 so that the screen unit lies atop base 12, but this time
with the screen 22 facing outwardly, as illustrated in FIG.
3f. The configuration of FIG. 3f is a tablet-type configu-
ration which would have advantages where screen 22 is
atouch screen. In the tablet-type configuration, link arms
40and 50 are aligned and lie in notch 82a.

[0023] While not illustrated in FIGS. 1 to 3f, the pivot
disk may have a central opening through which wires
from the base may pass to facilitate electrical connec-
tions between the base and screen unit.

[0024] While not preferred, in an alternate embodi-
ment, screen unit 14 could move from the first position
illustrated in FIG. 1 to a position whereat the length di-
mension LS of the screen unit is aligned with the width
dimension WB of the base 12 absent hinge joints 55 and
65. Specifically, absent these hinge joints, the screen
unit could still be pivoted about hinge joint45 as illustrated
in FIG. 3a, however, in this embodiment, the screen unit
would be pivoted about the hinge joint 45 until it made a
right angle with the base. The screen unit would then be
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rotated about pivot joint 75 to align its length dimension
with the width dimension of the base. In this position, the
screen unit would be spaced from the base by the upright
link arms 40, 50. With this modification, the screen unit
could not be moved to the described tablet-type config-
uration.

[0025] In both embodiments, the hinge joint 45 pro-
vides a first degree of freedom for the screen unit and
the pivot joint 75 provides a second degree of freedom
for the screen unit to allow the screen unit to move from
its first position when the device is in a closed configu-
ration to its second position whereat its length dimension
LS is aligned with the width dimension WB of the base.
[0026] Turning to FIG. 4, in another embodiment
wherein like parts have been given like reference numer-
als, a portable folding electronic device 100 has a rec-
tangular base 112 and a rectangular screen unit 114.
The base has a length dimension LB which is substan-
tially equal to the length dimension LS of the screen unit
and a width dimension WB which is substantially equal
to the width dimension WS of the screen unit. The base
houses a processor and has a keyboard 18 on its front
surface 20 disposed proximate a bottom edge 19 of the
base and aligned with the width dimension WB of the
base. The screen unit has a screen 22 (FIG. 5b) on its
front surface 24 (FIG. 5b).

[0027] The front surface 120 of base 112 has a pie-
shaped depression 190 terminating at its periphery in a
deeper curved notch 192. Front surface 120 has a hole
191 at the radial centre of the pie-shaped depression
190. The pie-shaped depression and curved notch ex-
tend under the middle portion of the keyboard 18.
[0028] A linkage 130 connects the base 112 to the
screen unit 114 as follows. A hinge wing 132 is mounted
to the bottom edge 86 of the screen unit 112 midway
along the bottom edge. A link arm 160 in the nature of a
pivot plate with an end 142 formed as a hinge wing is
hinged to hinge wing 132 by a pivot pin (not shown) to
form a hinge joint 145 (FIG. 5a).

[0029] The link arm 160 has a peripheral thickened
curved band 194 and a thinner pie-shaped inner section
196 with a hole 198. The curved band of the link arm is
received within the curved notch 192 in the front surface
of the base 112 and the pie-shaped inner section 196 of
the link arm is received within the pie-shaped depression
of the base 112. A pin 115 extends through the holes
191 and 198 and abuts the back side of the keyboard 18
to lock the link arm to the base 112 and provide a pivot
joint 175 (FIG. 5c).

[0030] In manufacture, the link arm is first secured to
the base 112 by pin 115 and then the keyboard is in-
stalled. Thereafter, the screen unit may be attached to
the base 112 by completing hinge joint 145.

[0031] The pin joining the link arm to the base may be
annular and receive wires from the base to allow for an
electrical connection between the base and screen unit.
[0032] Turning to FIGS. 5a to 5d, in use, device 100
may be unfolded from its stored configuration seen in
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FIG. 5a as follows. The screen unit 114 may first be piv-
oted about hinge 145 as seen in FIG. 5a. Next the screen
unit may be twisted from its position shown in FIG. 5b to
the position shown in FIG. 5c by rotating the link arm
160. The length of the curved band 194 of the link arm
and the curved notch 192 in the base provide limit stops
to the rotation of the link arm. In the position shown in
FIG. 5c¢, the length dimension LS of the screen unit 114
is aligned with the width dimension WB of the base 112.
In this position, the tilt of the screen unit can be adjusted
by pivoting the screen unit about hinge 145. Optionally,
from the position of the screen unitin FIG. 5c¢, the screen
unit could be quickly folded down to the position shown
in FIG. 5d should a user wish to temporarily shield the
keyboard and screen.

[0033] Alternatively, the device 100 could be unfolded
from its stored configuration shown in FIG. 5a by first
rotating the screen unit to the position shown in FIG. 5d
and then pivoting the screen unit about hinge 145 to the
position shown in FIG. 5c¢. As a further option, the screen
unit may be moved from its stored configuration of FIG.
5a to the open position of FIG. 5¢ in one fluid motion
wherein the screen unit is simultaneously rotated and
pivoted.

[0034] While the base of the devices has been de-
scribed as having a keyboard, any suitable user interface
may be provided. For example, the user interface of the
base could comprise one or more of the following: key-
board, keypad, touch screen, game pad interface, track
ball, and gesture pad. Where the user interface included
a touch screen, this could function as both an input and
an output device.

[0035] While the exemplary devices shown have arec-
tangular base and a rectangular screen unit, other
shapes would be possible provided they have a longer
length dimension and a shorter width dimension.
[0036] Other modifications will be apparent to those
skilled in the art.

Claims

1. A portable folding electronic device (10, 100) having
a user interface (18) and a screen (22), comprising:

a base (12, 112) having a longer length dimen-
sion and a shorter width dimension and having
a user interface (18) on one surface;

a screen unit (14, 114) having a longer length
dimension and a shorter width dimension and
having a screen on one surface; and

a linkage (30, 130) connecting said base to said
screen unit through joints (45, 75, 145, 175) pro-
viding at least two degrees of freedom between
said base and said screen unit such that said
screen unit may be moved to a first position fold-
ed onto said base with said length dimension of
said screen unit aligned with said length dimen-



7 EP 2 228 972 A1 8

sion of said base and to a second position tilted
with respect to said base with said length dimen-
sion of said screen unit aligned with said width
dimension of said base.

The device of claim 1 wherein, when said screen unit
(14, 114) is in said first position, said screen (22)
faces said user interface (18) and, when said screen
unit is in said second position, said screen is at a
same side of said device as said user interface.

The device of claim 1 or claim 2 wherein a bottom
edge (19) of said base is aligned with said width di-
mension of said base and said user interface (18) is
disposed proximate said bottom edge of said base
and wherein, when said screen unitis in said second
position, a bottom edge (86) of said screen unit over-
lies said one surface of said base between said user
interface and a top edge (34) of said base.

The device of any one of claim 1 to claim 3 wherein
said length dimension of said base (12, 112) is sub-
stantially the same as said length dimension of said
screen unit (14, 114) and wherein said width dimen-
sion of said base is substantially the same as said
width dimension of said screen unit.

The device of any one of claim 1 to claim 4 wherein
said linkage (30, 130) provides at least three degrees
of freedom between said base and said screen unit
such that said screen unit (14, 114) may be moved
to a third position folded onto said base with said
length dimension of said screen unit aligned with said
length dimension of said base and with said screen
facing directly away from said user interface.

The device of any one of claim 1 to claim 5 wherein
said linkage comprises a link arm (40, 160) and
wherein said joints comprise a hinge joint (45, 145)
extending between said link arm and one of said
base and said screen unit.

The device of claim 6 wherein said joints comprise
a pivot joint (75, 175) extending between said link
arm and another of said base and said screen unit.

The device of claim 7 wherein said link arm is a first
link arm (40) and wherein said linkage further com-
prises a second link arm (50) and wherein said pivot
joint (75) extends between said second link arm and
another of said base and said screen unit.

The device of any one of claim 6 to claim 8 wherein
said hinge joint is a first hinge joint (45) and wherein
said linkage further provides a second hinge joint
(65) between said base and said screen unit so that
said screen unit may be moved to a third position
folded onto said base with said length dimension of
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10.

11.

12.

13.

14.

15.

said screen unit aligned with said length dimension
of said base and with said screen facing directly away
from said user interface.

The device of claim 9 wherein said second hinge
joint (65) is at said pivot joint (75).

The device of claim 8 wherein said first link arm is
joined to said second link arm by a hinge joint (55).

The device of claim 6 wherein said hinge joint (145)
extends between said screen unit and said link arm
(160) at a bottom edge (86) of said screen unit, said
bottom edge extending along said long dimension
of said screen unit.

The device of claim 9 wherein said first hinge joint
(45) extends between said base and said link arm
(40) at a top edge (34) of said base, said top edge
extending along said width dimension of said base.

The device of any one of claim 1 to claim 13 wherein
said screen is a touch screen.

The device of any one of claim 1 to claim 14 wherein
said userinterface comprises a plurality of keys (18).

Amended claims in accordance with Rule 137(2)
EPC.

1.

A portable folding electronic device (10) having a
user interface (18) and a screen (22), comprising:

a base (12) having a longer length dimension
and a shorter width dimension and having a user
interface (18) on one surface;

a screen unit (14) having a longer length dimen-
sion and a shorter width dimension and having
a screen on one surface and a first notch (82b)
and a second notch (82a) forming a V-shaped
notch on an opposite surface; and

a linkage (30) connecting said base to said
screen unit through joints (45, 75) providing at
least three degrees of freedom between said
base and said screen unit such that said screen
unit may be moved to a first position folded onto
said base with said length dimension of said
screen unit aligned with said length dimension
of said base and said linkage aligned with, and
lying in, said first notch (82b), to a second posi-
tion tilted with respect to said base with said
length dimension of said screen unit aligned with
said width dimension of said base, and to a third
position folded onto said base with said length
dimension of said screen unit aligned with said
length dimension of said base and with said
screen facing directly away from said user inter-
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face and said linkage aligned with, and lying in,
said second notch (82a).

The device of claim 1 wherein, when said screen unit
(14, 114) is in said first position, said screen (22)
faces said user interface (18) and, when said screen
unit is in said second position, said screen is at a
same side of said device as said user interface.

The device of claim 1 or claim 2 wherein a bottom
edge (19) of said base is aligned with said width di-
mension of said base and said user interface (18) is
disposed proximate said bottom edge of said base
and wherein, when said screen unitis in said second
position, a bottom edge (86) of said screen unitover-
lies said one surface of said base between said user
interface and a top edge (34) of said base.

The device of any one of claim 1 to claim 3 wherein
said length dimension of said base (12, 112) is sub-
stantially the same as said length dimension of said
screen unit (14, 114) and wherein said width dimen-
sion of said base is substantially the same as said
width dimension of said screen unit.

The device of any one of claim 1 to claim 4 wherein
said linkage comprises a link arm (40) and wherein
said joints comprise a hinge joint (45) extending be-
tween said link arm and one of said base and said
screen unit.

The device of claim 5 wherein said joints comprise
a pivot joint (75) extending between said link arm
and another of said base and said screen unit.

The device of claim 6 wherein said link arm is a first
link arm (40) and wherein said linkage further com-
prises a second link arm (50) and wherein said pivot
joint (75) extends between said second link arm and
another of said base and said screen unit.

The device of any one of claim 5 to claim 7 wherein
said hinge joint is a first hinge joint (45) and wherein
said linkage further provides a second hinge joint
(65) between said base and said screen unit so that
said screen unit may be moved to said third position
folded onto said base with said length dimension of
said screen unit aligned with said length dimension
of said base and with said screen facing directly away
from said user interface.

The device of claim 8 wherein said second hinge
joint (65) is at said pivot joint (75).

The device of claim 7 wherein said first link arm is
joined to said second link arm by a hinge joint (55).

The device of claim 8 wherein said first hinge joint
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(45) extends between said base and said link arm
(40) at a top edge (34) of said base, said top edge
extending along said width dimension of said base.

12. The device of any one of claim 1 to claim 11 wherein

said screen is a touch screen.

13. The device of any one of claim 1 to claim 12 wherein

said user interface comprises a plurality of keys (18).
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